Arachnoid cysts (AC) are intraarachnoidal cerebrospinal fluid collections, and account for 1% of all intracranial space-occupying lesions. Intracystic hemorrhage of the AC can occur spontaneously, but this is an extremely rare event. Herein, we present a case of hemorrhagic AC in a nontraumatic patient in the left middle cranial fossa. We also performed relevant literature review on this disease.
INTRODUCTION
Arachnoid cysts (AC) are cerebrospinal fluid collections surrounded by an arachnoid membrane. They are mostly of developmental anomalies and represent 1% of all intracranial space-occupying lesions (1) . Although ACs are usually asymptomatic, they may present clinical symptoms by complications such as rupture with subdural hematoma, intracystic hemorrhage, and acute cyst expansion (2) . ACs with intracystic hemorrhage in the absence of head trauma are extremely rare. In this paper, we present a case of hemorrhagic AC, and also performed a relevant literature review on this disease.
CASE REPORT
A 22-year-old man visited our hospital with a 3-day history of severe headache and vomiting. Although he received medical treatment for his symptoms, there was no improvement. He had no previous history of any neurological or medical disorders. There was also no history of recent trauma. Physical examination and laboratory studies revealed no specific abnormalities including external wound. A careful neurological examination revealed no focal sign. Therefore, brain CT and intracranial CT angiography were performed to evaluate intracranial lesion such as intracranial hemorrhage or mass lesion. CT scans revealed a well-circumscribed, hyperattenuating, extraaxial (Fig. 1) . The ipsilateral middle cerebral artery and its branches showed upward displacement by the lesion. And there was no visible vascular derangement such as steno-occlusive lesion or aneurysm in the major intracranial arteries. The preoperative impression was an acute hematoma with underlying AC. The patient underwent a fenestration of the cyst wall through a left frontotemporal craniotomy. After opening the dura, the hematoma was exposed lining by arachnoid membrane. When neurosurgeon punctured the lesion, the intracystic pressure was very high. Then, the operation composed a removal of intracystic hemorrhage and fenestration of the cyst and adjacent cisterns. Histopathological examination of the cystic wall was consistent with arachnoid membrane. After surgery, the patient did not complain of headache, and was discharged 2 weeks postoperatively without any complications. On follow-up MR imaging after 8 days, residual AC demonstrated as purely cystic mass with complete resolution of intracystic hemorrhage (Fig. 2) .
DISCUSSION
ACs form 1% of the non-traumatic brain lesions and are generally considered to be congenital lesions resulting from a developmental error of meninges (1, 3) . They are most frequently found in the middle fossa with a rate of 50-65%, and it might be explained by the maldevelopment of the Sylvian fissure which is the fusion failure of the arachnoid linings in the frontotemporal lobes (4). Less frequently, ACs are seen in the suprasellar and quadrigeminal cisterns, posterior fossa, cerebral convexities, and interhemispheric fissures (1). ACs have a slight predilection for the left side with male predominance, and they usually asymptomatic (5) . Although the natural course of ACs is still under debate, some investigators classified ACs as static or dynamic according to the potential possibility of progressive enlargement (6) . There are fewer than 30 cases of AC associated with both intracystic hemorrhage and ipsilateral subdural hematomas, and only 1 case had a visible bleeding focus which was ruptured aneurysm (7) . In this paper, we present a rare case of nontraumatic intracystic hemorrhage as complication of AC.
Dyke and Davidoff (5) first reported the hemorrhagic complication of AC in 1938. The first possible mechanism of this event could explained by a tear in the arachnoid membrane, resulting in the rupture of bridging veins, unsupported blood vessels around the cyst wall, and leptomeningeal vessels in the base of the cyst (8) . Another mechanism presumably explains that the preexisting AC may enlarge over time as a result of fluid accumulation from the cystic wall, and then the increased internal pressure may cause cystic rupture. Therefore, in this event, AC presents as an extraaxial hematoma with associated vascular disruption (9, 10) . In clinical practice, it can be difficult to distinguish ACs from extraaxial hemorrhages because intracystic hemorrhage can mask the preexisting AC on radiologic examinations. The principle treatment for a patient with a hemorrhagic AC is a surgery, including membranectomy and cyst fenestration to adjacent cisterns. To prevent recurrence, wide resection of membrane can be performed.
In the present case, the preexisting AC showed intracystic hemorrhage with no history of head trauma, and the lesion was filled with fresh blood and clots during surgery. Despite of surgical cyst fenestration for preventing complications, residual AC was noted in our patient.
In conclusion, complications of AC may occur spontaneously and these can present the acute lifethreatening clinical manifestations. Fortunately, the brisk use of neuroimaging studies such as CT and MR imaging has increased the diagnostic rate of ACs as well as the detection of their possible complications. Therefore, we suggest that clinical awareness of spontaneous intracystic hemorrhage is important to make an accurate radiologic decision in cases with ACs, especially if there is a cyst enlargement on follow-up imaging studies. 
